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#7l tfls.^ ^HMl-ei^ N«lS cfl oiEi# zj-zj- «y#^*>7l ^ *fl2iJ=; 2N 

«1S t-flolEil- ^J#^«|-7l ^ ^|3SS; 5J ^-71 Nt"l E CflolB]* Zj-Z}- o^5^ 7 l ^ 
^l4i^ ^ ^l5£Ef ^wl<5}^, ^7l pflSEl ^fel^ -^-71 *)133E.S.# ^-t}^ oj^s) 
^ ^^iJLSf o^c^d)) -g^^H #7l 2fll3LM * ^-71 ^l2iE f J§-is}a\ tfi-§-S|fe. 
^S.e1^]S-^-El ^-Alofl ^-71 Ntiim cflolEl* z^-zj- 3ifl^l§>ji sfl 2N«1S c-llolEi# 
^-71 ^l3iMS ^^^-7114, <#7) ^I14£S ^/S^r ^155£S* -g-^H ^4131 
£4 ^^ell^oll -g-^c^ ^-71 ^liE ^/^^ #7l ^112SS# dl-§-S|^ nflS.^ 

^l5.-^Ei >S-7l NtilS CI) ol Ei # Sfl^l^jl, Sfl^l^ NWlS ^o]El# ^-71 ^4£E */2 

£ 1 
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-t^I^t^ ^^-^1 ^^^{Memory controller for increasing bus bandwidth, data 
transmitting method and computer system having the same} 

£ l^r ^ ^^1 eflSLSl S^f-^* i^Rr ^^Ei Aj^^ 7 fl^ 

[^-rgo] 7l#-g-6 F ^ Zl ^>°1 ^Efl7l#] 

l^^r ^li^l^i ^V-g-sl^ ^lS.sl SMfsli iL^f ^Ml 

«HS.el ?!E|e1t a>-§-*V c-flolE^ ^ nflas] ?iE f ei f 

aJ-o] ^<£^e} ^H-(CPUs), ^ ^-#3(1/0) #*1*5. ^rfl^ Ali 

^ -2.^-1- ^Al7l7l -flSH <^&| 7>^1 Cf^tb ^ti-Al^Efls., c^lTicfl 
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PCI (peripheral component interconnect), °1 *H ^J(ethernet) , S.-^- 

-^(Universal Asynchronous Receiver/Transmitter , UARD^^f <^^^- *r $M°> tr^r. 



■i: 7>^o> *Vr4. ofl^tfl ^-71 *1l2E|<4 ^71 , 5E^r #7l ^^^^1^ 

I/0#*l«?>3 *^ ol -o^cf. 

<6> ^-71 t^^r <^ei SL^°) ^IS. 5^ cf^tr * 

-fr* ^ Safe ^^1^1 So] 4. 5)tfl b^^s. (maximum bus speed) ^3, #e^°J 

^.it, ^ ^°l^f ^71 JjLfrKbus loading)^ 

<7> SEtb, ol^-oj] <^}t£, ^7flsq- €-i°l^>(Von Neumann)^, 

(stored program)^ -8: -fr^l^] CPU^ nf|5.s|fe tfrE-Al ^ 

«fl^ th}. u}-5H Al^Eflo^ A^o] tg^Kg. C p US |. ^s.^ S.^fSl ^ 

<8> Zieiq- CPUir -^^Hr-S^ 7fl^l-g: ^^s:>Jl, DRAMAS ^^ir ^lS-e)^ ^]3-Z] ■%- 

^ Sfrtfll- 4St ^1-2.^1^ CPU^ 

°lcl^, UART^l ^-^Hr^ CPU^l ^.cf ^cf. 

ol^^Kmemory latency; a^r ^12.^ <^1^)<4 *H£.E| tfl^s. (bandwidth)^: a}-§-^ 
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<10> Ofe^-Ai , 5* ^Ei A] ^ efl o| ^ ^ ^aJ-a] A A *M °11 5-3 ^ CPU* r °l ^ wl i 

^E]^r , ^ I/O £E| ^eji. tij-i^-g- Aj-g-t}"^-. o] Ei t_V w o >^^ 

DRAM^l ^ a>o]^s- ^ 7 }X\7)5i t I/O iEs.( por ts)A>oloii mHS*}^ irsj-^^- 
(cross-talk noise) AS H*}^ ^-^S.^ Zr^A 9X^ . 

<11> CPU£) t^d^£7} *H2.^, PCI, olcl^, H~ UART ^ a^a]^ 

°) ^^-9] hh>-§- , CPU^I ^^^r5L^ ^^-*V a]^^ aJt^Kt 

^S.s|, PCI, 5&^r UART ^ A^Aj^efl^- ^fllHfl 0 ) *r^r ^-^^ 0 1 aZ 

<12> afl^tfl, CPU71- 2N(^m^, N^r 32)«lS. IPCintellectual property) °1 3., PCI, °M 

^, S&tt UART^ NHlS IP^l 3-9- , 2Ntil^S ^^E^ Al^^^- ^TflSKr ^-f , #2fl^l N 
^ J= PCI, ^l^A 1 , UART* 2Ntile S ;|7l|t5fl^ S}^ ojcf. 

[^O] o]^JL7} ^ 7l#^ -EMU 

<13> 45}A^| ^-^ol Ois-JLA} is}±± 7l#^«y 4*fl^ 2N»1 M IP^ N«] S IP» ^1*} 

^ ^E| Al^Efl^A^ ^jcflo] Aj^Efl <g 7 j ^tr ^12-^ ?H|2]t ^^Hr ?J 
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E c-flojE^l- AA UM^M W ^l4iH % ^l5iSt ^1^1, # 7 1 "flS.^ ^jei- 

#7l *)l2iH» tfl-§-3^ -§" A H ^7] N^lS 3HEi» ^ 

sfl ^1*V^- *fl*l€ 2NW]e dlolEil- *fl3iSS ^^>7li4, #7] ^45LS ^/JEtt 

5£E§ jg-i5}.a| o]^s]^ ^^^IJ:^ cH = efl^o]i -g-^H ^7} ms.^- ^} 

WIS cflolE^ #7] ^14X^ ^/^^ ^"71 ^15^SS. 
<15> a> 7 i ^issl ?Hte^ ^1-71 ^3iHl- S^^tt ^7l 2N*lJ=^ cflolE^l- 

N«1M-^ -grW^l, Ntil^ cIM^* cfl-g-Slfe ^-71 ^lij= ^ ^-71 ^ll2£Mt * 

*H ^7] ^2-3 ^ 

<ie> zle) j! , ^-71 oll2.el ^Sl-s]^ #7l *)l3iS ^/PE^b ^"71 ^4iS# °d 
N«1M cflo]E|l- ^-71 ^flliS. g/3=*r ^"71 *02£H# fs}^ ^"71 tfl-g-S] 

<17> 4V7I ^liSS^ ^"71 *|)23EJ=fe -MS. N«1S B^l" -§-^H ^"71 tfl-g-S^ ^1 

5. 3 ^^^cf. ^ V 7l ^l3iMfe 2NH1S 2N«lS IP (intellectual 

property)^ ^^BlJL, #7l 2N«lM cflo]E|» <%wn^. 
<18> Aj-7] ^4iEsq- ^-71 *H55L^ *\3. Ntiie -S-^H cfl-§-5]^ NW]J= IP 

<19> ^-71 71 # ^§1-71 W ^^E^ Al^efl^ C-flolE^ ^<H«-§: AA A 

^}7) 2\<>]5- ^ 7fl^ d)1S.E1^1*; >S-7l 3 #3 A^Efl^ ^H^>J1 ^El*>7l ^ 
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2N«1S IP; <#7] *H5.el #*l-f-4 zj-zj- ^-71 dM^S ^jl«>71 ^tb 

^o^ £ - 7 flcq NOl E ip-t; ^ ^71 xiflS-el A cM 2N«1M IP, 5Efe ^"71 »flS. 

5] ^ll-^ ^71 NtilS IP*}°H tfM^* ^al^-fe 53* *IH*}71 W °fl2-S] 

^til§H , ^Slrel^ N«1M N«1M Z\]o]B]% 

*H, 2NtilS tl]o]B\M- % 7 ] 2NtilS IP^I- ^#^^71 $m *fl33EJ=; ^ NW]S 
B]if -f^M, N HlE cfl o] &\ # tll-g-sl^ NwlS IP sq. oi^^^y-i <^ ^ 4i E ^ 

^l5ii=# ^-71 ^2.5} ^SPlr %7] 2NW1S IP^fB] ^r^^Jl #7l *fl3 

£E t Jg-^c^ o^s} ^^A]^ ^ ^ce^cfl -g-^><^ #7l ^ lis % ^7} ^12^M 

z\- sfl^JI, sfl^l€ 2N«1S #71 ^35LS1- -§-*><^ ^^MM-, tfl-g-S]^- # 

7l N«1S IPS^-Ei t^SlJl, #7l ^14£E ^/SE^b ^15X^1- <y ^ 5] ^^^1 

5. 3\ °]EL?.]}^o\} -l-^H ^7l afllJES ^/3Ett #7l ^l2iS# ^"71 ^S.efl^ 

tfl-S-S]^ ^1-2.^ ^lS^-B] #7l Nt>l E dHEil- Sfl^*>jl, NWlS HH^l" 

#71 *UiJI. ^/SE^r ^-71 *fl5iS3. ^*M=K 
<20> nH^El ^iM^ei^ #7l 2N«1 S IPS-^-B] ^^Jl, # 7 1 ^]3iSf ^}cr| 

#7l 2NWUM tiHEl-I- NWlS^j -g-^-ji, ^^-^ NtilS dl ol Ei -1- cfl-g-^fe- 

<21> AV 7 ] ^s.^ ?1E|5^ ^.7] Ell-g-S]^ IPS-^Ei ^ V ^5l31, ^71 ^l3iS ^/^fe 

^-71 ^4iEt °J^S]^r #71 NtilS ojEil- #7l ^/^fe #7l ^2i 

si- #*>^ #71 nfl s. el ^x]S. 

25-8 



1020020044677 #3 QA- 2003/2/10 

<22> #7} 7l#^ ^11- ^*>7l N«1M A A <a#^*M W *(| 1M. 

^ ^l2iS, 2N«lS OH^-I- <a#^^>7l ^tb ^135LM; ^ #7l N^lS HH^-l- AA 

7l 4|5SM ^o|H Ilf -g.^ ^^£1^ ^^^1^4 ^^efl^l- 

£r ^-71 *fl4XJ= ^/SL^ ^5iS.# ^33^ ^"71 ^413^ #7l ^JE.efl^ 

-§-#*h ^-7i ^iiss ^/s^ ^-71 ^i2is» tn-g-s^ bus-bj ^is.^-Ei # 

7l NWlM c-]]olEi# Z]-Z}- Bfl^l^ N«lH $]o)&\ AASr ^7} ^411 ^/HL^- 

#7} *fl53LS.3. ^^tf. 
<23> Aj- 7l c-flolEi ^^-g- ^>7l 7fl35ES* ^"71 2NtilE^ dlolE^l- 

NWlS^ &*k$. N«1S c-ljolEil- cfl-g-slfe ^7] *fll5EJ= ^ 4>7l ^123LS# * 

<24> ZLElJL, #71 C-flo]E^ #^«<H^ #7l ^1)311 ^/i&^r #7l ^4££f ^ 

"%S\S= ^7) N«1S DflojEl* ^7l *H13LE ^/HL^r ^"71 ^25LH- **><^ #7] cfl-g-^ 

<25> -S- ^3)- ^SS\ Si £ -S^H ^*}<*l 
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<26> 6\f^ t ^Jf*l S.^* #2:*H M^o] h>^^. ^aHI* ^^-JLS.*), ^ ^ 

<28> ^. M^ofl Ali^(1000)^r 3H^4 rg^S-^ Z|Z}- Z\^f>}?} 

^°]S. *f- 7fl4 ^S-^^-i-dOO, 200), ^^E^ AI^^(IOOO)^: *1H*}^1 ^S]*>7l ^ 
s>i4^ 2N*1e IP(400), ^13.5} ^-^l-i-dOO, 200)^ AA N«1S cflo]B]# ^ 
^11>7l $\-sV ^ 7fl4 N«1S IPt-(600, 700, 800), ^ *fl£.5l ^llrUOO, 200)4 

2NtilE ip(400), *)l5.e] ^l-i-dOO, 200)4 N«lS IP(600, 700, 800)^|-°H1 2N«1 

H Sfe N«1M cfl ol # ^JL*y±r ^^^l ^ *V ^£5} ^mt-&| (SOOl- 

^altM}. 

<29> oflS-Sl ^^#^(300)^- tJl-g-s]^ NtilE w^(101, 201)1- NwlS t-flolEi-I- 

*)l2.e) ^1(100, 200)4 AA ^t^^l sft& ^lliS(310)4 ^ ^1121^ 
(320), 2N«1S i^i(401)# 2N«1S elME^ 2N*lM IP(400)4 ^t^M 4tb 

*H3iS(360); ^ cfl-g-S)^ N u l M tf|^(371, 381 )# -f-*H N«l ^ o] e^ ^ tfl-g-4^ N 
tilS IP(600, 700, 800)4 AA ^#^^71 *fl4iS(370) ^ ^5iS(380)» 

tt4. 

<30> ^El-e-l(300)^ 2N*lS IP(400)^-Ei 1^4^-, *ll3^2= (360)* 

^^JU^l^ 2N«lm IP(400)7> 2NW1S t-flojEl 3fl^l^r>7l 4tt ^^13: 
^.^(load)^^^l^) ^ <H^5i)i°il -g-^*H ^11SS(310) °A ^2iS(320)# 
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#7] ^ = 31^1 tfi-g-^lfe oil 2- #*1(100, 200)S^-Bl ^7} N«m 3H^# z}- 
z}- $\*)*}3l, sfl^l^ 2NW1S cflolEil- ^13^^(360)1- -f-^H 2Nt>l^ IP(400)^* 
<3i> St!-, ^lS-el ?iSl-eK300)^ tfl-g-s)^ N^e ip(600, 700, 800)5.-^ «H|£]jI, 
^14X^(370) ^AEE^r ^l5iS (380)1- ^-*H ^^IJ: S3 ^^H^Hl 

<*) ^113£E( 3 io) ^/SE^ ^l2iM(320)» #7l ^ = ^^1 tfl-g-£)if ^2.5} 

#*1(100, 200)5.^ ^-71 NtilS cflolE^* 5fl^^>JL, sfl^m N«lJ= 3H^# *fl45LJ= 
(370) ^/S^ ^l5iS(380)# -g-^H tfl-S-sl^ NolM ip(600, 700, 800)S. 

<32> g:^ Dflsel ^1^1(300)^ 2^}B. IP(400)S^-&| ^^s\jl, x\)3^^ (360)1- 

Jf-^H S3 3 3*7 #71 2N«1S51 cflolEi# NtilS.*! ^Sj-jl, -g-M NHlS HH^l- tfl 
-g-s]*r ^liS(310) ^ *)l2iJ=(320)# ^-§-3^ #*1(100, 200)S #3 

<33> ZlElJl, pflSEl ?m^E|(300)^r tfl-§-5il^ IP(600, 700, 3^ 800)^-^ 

^^SlJl, ^13SM(370) ^/SEfe ^l4iS(380)# -g-^ ^ #7} N«lH dHEll- 

^llliS(310) ^/S^ *fl2iS(320)f- ^I2.el #*1(100, 200)S 

<34> S. 1-8: #2:^, ^^fBi Al^^(ioo)^- ^11dH2E) #*1(100), 7\}2*\}5L£\ #*1 

(200), ^12-^1 ;?m-i-ei(300), ^<#*i el #*1 (Central Processor Unit; 400), ^^}°}^\ 
(Downs izer), PCI 7l^ #^(600), 7}^ ^(700) ^ UART 7)^ 1-^(800)* ^ 
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<35> d)7H CPU(400)tt 2N(N^8r x}<£^, N-^ 32)«1 S IPol^al 7>>§*>JL, PCI 71^ 

1-^(600), old^i M-C700) ^ UART 7l^ 1:^(800)^ N«lM 7l^M-°l^ 

al 7H)tr4. 

<36> zj- #*1(100, 200)^ CPU(400)7> ?>}±r HH34 ^*g<H* 

(instructions)* *WRr ^ *H2.3« ^^*>Jl, DRAMAS ^-^4. 

<37> CPU(400)^ w^(40l4 101, iE^ 4014 201)1- **fl *lM2-3 ^1(100) 5? *fl2 

oflS-B] #*1(200H1 NW]S ^ = iLi^H ^11^12.5] ^1(100) ^ ^2^2-^^-^« 

jL<t*}Jl, t^(40l4 101, S^r 4014- 201)1- afll^H.^ #*1(100) ^ *)l2*fl2- 

tV ^<H^1«* £S» slit ^2-3 ^es.fr|(300)S #3tr4. 

^, CPU(400)^ 3fl-^| ^1^^(1000)* 7l^* ^*3^r4. 

<38> a. ^d\) fys. t^s.^ ^es.eK300)^ ^lliS(310), aj|23£m(320), all 1*112.5] 

:?m-i-fr|(330), x\)2*\]3-Z] ^1^1-^(340), IE £ S# 3(350 ) , *fl3IE (360), ^14IM 
(370) ^ ^H5iS(380)« ^1^4. IS ?Ht^(350)r ^l|3IS ^IM Ir^ (351) , ^14 
II ?iM#&|(353) ^ *fl5M ?m*&|(355)« ^wlW. 

<39> *flll<=(310)4 ^l^S-Sl^KlOO)^- N«lm tf|i(101)# a^s ^SlJL, 

*fl2I2=(320)4 *ll2*ll2e| ^1(200)^- N«lS «1^(201)# -f-*M 3^r€4. 

<40> afl33LS(360)4 4-et4°14(500), *ll3IS(360)4 CPU(400)^ 2N«]M tH^# 

^§-«H ^3. 3^4. A 7W 1:^(600, 700, 800)4 4£*V°1 ^ (500)^ N4S 
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(501)1- -S-*>^ 3^r€^. 4^V°l^(500)fe 2N*lJ= HH^« ^4lS>JL, °1# N«l 

<4i> *I|45.S (370)4 PCI #^-(600)^ A N«lM ^(371, 601)1- -f-^H 

3#^4. *fl5S£(380)4 01^^(700), *H55LS(380)4 UART(800)fe A N«lS »1 

^(371, 601)1- ^€4. 

<42> ^llpflael ^m-i-sK330)^ CPU(400) SE^ z| 71^^- (400, 600, 700, 800) AS^- 

Ei #^5]^ ^S-^, 7l^^^^]s(^mcfl, 7-1^^ (store)) c-ilolEiofl ^-^H 
^-71 c-flo]E|l- olBiAoil o)^.^ *1^5} ^ 1*112. el ^-^1(100)^ ;MJ4 ^2-^ € 

-i-ofl T^HrKr 7 ]<g *lH*}7m-, CPU(400) ^ 7l^#^-(400, 600, 

700, 800)-2.S^-B^ #^5l^ <H = efl^ ^ ^t^^J-Hm^ 3.JE.^(load))°ll 

#7} ^^.elli^l <3l*H *1^§€ ^ll^lS.el ^-^1 (100)^1 "112-El H^S-^ dH^i 

<43> Stt, ^12^12-el ?1S1-&|(340)^ CPU(400) ^ 7l^l;^-(400 ) 600, 700, 800) 

SLsL^] #^£l^ ^^efli, 7l<y^^^lS ^ ^H^Hl -g-^H ^"71 Dfl ol E-| # -tf 7 l 
cH^ell^oii oi*>al ^ll2^l£el ^-^1(200)^ ^^*>^ 7l<£ 

jg.*^ ^ol^TlM-, CPU(400) Sfe ^ 7l^lr^-(400, 600, 700, 800).^-^ ^ 

s\±= ^cefl^ ^ ^t^^^l -§-^V^ -^71 oIjel ell^oil 9\*\o\ xl^^l ^12^12.51 
^1(100)21 ^12. 3 €1-3.-^ c-flolE^l *lH^4. 

< 44 > *ll35LJ= ?1S1-s1(351)^ ^U^lS.el #*1 (lOO)S^-E-l I^tt N«lm HH^I ^ *fl 

2^l£Sl ^-^1(200)S.^-E| #^£l^ NWlJ=2l t-HolE-ll- ^<0*>51, ols--g- ^^-s>ol 
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2NHl^^ clHEi!- *fl35LS (360)4 2N«lH ^^(401)» ^f-wM CPU(400)S. * 

*1H^4. 

<45> ^4iS ^es.^(353)^ Tfll^lfiS] (100)5.^ #^4tt NHlS 

^2^l£el #*1(200)5L^-Ei #^£l^r N«1S 3M4» ^*>^, ^€ N«l^ HH4» 
^14X^(370)^ tH^*(371, 601)* ^f-sH PCI 4^ #^-(600) #^4. 

<46> ^SiS. ^1^1:^(355)^ ^llDllasl #*l(100)SJfEi #^S]^r N^e c-flojE^ SE^b 

^2^12-Sl #4(200)3.^ #^S]^ NwlS HM4» ^^Jl, N«1M 
*1l5iS(380)4 4^1" (3814 701, 3^ 3814 801)* -f-S'M °14 v i 7]^- l-^-(700) JEE 
^ UART 4^ -«(800)-2-3. 4^>4. 

< 47 > i i* %^44 ^. M^ofl 4^- "lis. el ^iSl-eil- ^l^Kr 4^4 ^ 

4* 4*4 £4. 

< 48 > -f^, CPU(400)7l- 2N4H cflolE^l- a_j=( load )^ #4 2N4*=4 3M4* 

3=471 ^tb 2N4M4 4 = 4^4 tils^ t^^a]^^ 2N^1M 4^(401)4 z\}35. 

M(360)» 4-E.el (300)3. o g^^4. 

<49> *fl3£3 ?m 1-2.1(351)^ 2N«1^ cflolEil- N«1S^ ^W^, £r^€ #4 Nt>l3 

4 = 31^4 ^"71 tilio] ?l3.t-al(330)3 ^€ 

44 N«1S 4^-31^4 #71 ^ 435} t^^A]^^ 424-£^ ^m-i-ai (340)3. 
4. 

<50> a^H #4 N43^ 43(Most Significant Bit)!- 3.^" 4 b N^M* 44 

44 Nal 43(Least Significant Bit)* S^"4b N43# 44t!:4. 

25-14 



1020020044677 #^ «J*V: 2003/2/10 

<51> ^lloflS-e] ^Sl-Sl(330)fe NtilM tH^(101)# A oM NWl E 6]n^Ao)l 

<£)€H lv{\5- e| ^1(100)^ uflse) ^-i-S^-Ei N«1S^ CflolBlS 2)1 #] 

(fetch)*VJI, Nt)]M cflol^» ^13^S (351)3. -fri^Rr ^Hl ^12^12. 

el 1-5.^(340)^ ^(201)* ^g-<5)-<*| ^-71 ^ o]EL$)^} 

^ *fl2^l2.e| ^-^(200)^1 €#3.^ NtilS^ 2fl#Kfetch)*>Jl 3141 

<52> *H35ES 5?iMl-ei(351)^r *lll*llH-el 3. (330)3.-^ #^51^^13. oflc^ 

^12^15. el ^31- 51(340)3^ I^sItt N«l3 31 o] e| 1- ^^-*>J1, 2Nt>l3 cfl o] E| # 
2N«l3 tt] ^(401)1- CPU(400)3 
<53> CPU(400)7> 2N«1S^ tflojE^ 7-HKstore)^Kr ^7} 2Nwl3£l ^©l^* ^ 

^}7] ^tb 2Nu1eo| o]c^^s^ ^ t^aijt^ *fl 3X3(360)1- nflS. 

el 5?l31-e| (300)3 ^^€i=f. 
<54> *ll3S3 ^3$el(351)^ 2N*13 ^o]E|l- N^^^ ^-^>ji ( ^-^^ ^ N*l3 
^^efli, #7l ^HH N*l3 ol^Eflioll #-§-*}^f #3 N«1H HHEi<2}- ^Vl «l32l 

^M2.el ^31-el(330)3 ^ll^lS-e] 5231-el (330)tt ^11^ 

(310)2}- Nw] e »]>i(i01)# -f-^>^ ^ Nt>l3 ci) ol e-] # ^7} N*l3 ^cefl^ofl o^H 
*1^€ ^11*11 2. el #*1( 100)^1 °fl2el iSl-oll ^tHl. 
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<55> £E*V, *H33E.J= ?iSl:&|(351)^- ^ N«lm ^ = a c v 7 i ^ o] 

1^(340)5. ^12 nfls. el 5Ef£i(340)^ ^l2iJ= (320)^ m^- w]i(201) 

(200)^1 ufls-e) ^s-ofl ^^-^-4. 
<56> J£lJl, PCI 71^ ^(600 H c-flolEil- 3.3= ( load) *Rr ^4-, ^"71 N«1S 

51 3Mel» S. = *l-7l NwlE oj ojn^Aa). ^ alec] ^^AiJ:^ NwlH *1^ 

(601, 371) ^ *114^J=(370)-I- -f-^M ^)3.^\ ^ 5 3.3 (300)3. °J^€4-. 
<57> ^4S^ ^E^-^( 353 )^ ^-7] nw] e oj o^je. efl^sf ^1 ^ a} e o| t^a]^ 

^ll^l^el ^£f^ (330)31- ^I2nfl2.5l ^^(340)^]^\ nflS.sl ^Ef-alS. 

*U4i£ ^iS#sl(353)^ ibS-S^o^ o.^. ^^lol^^S ^ll^lS.sl 

^M»eK330) ^12^-E.el ?E| £ j(3 40 ) t ^eh^ ^ &tj-. 

<58> ^14SS fmf- el (353)7} ^llnUSE) ( 330 )^- ^ej^ ^liplls.el ^ 

J=l-ei(330)-b #7] N«1H ^^ell^^l ^l^s.el ^*}(100)2) v\}2.^ ifi 

NwlSSl c-flolE^l- 2)1 ^t}. NajE ^]4£§ ^e#e!(353) ^ 

N*lM. tH^(371, 601)1- -§-*H PCI71^ 1-^(600)^.5. °J^4. 
<59> PCI 7l^r l;^(600)ol NWlS^ Hi El 1 3.3=^ ^-f , ojcl^ 71^^- (700) £E 

UART 7]^l-^(800)-a- ^15S=(380), ?mt-eK355) ^ *fl2°ll.E.el ?i3t-e| 

(340)1- -f-SH N«lJ= cflolEll- S^(load)^l-7li4 *RKstore)^ ^ 
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4^ nh1j= vH^(lOl), ^lliS(310) ^ *M2.e1 ^i^^e^ (330)1-01 ^U^l^l 
^H^I- ^-^*>ji ( nhIe ^(201), ^125LM(320) ^ *ll2^£.E) ^ Mf-el (340)^ol 
^^Ei^H^-i- ^-f , 2NylS IP(400)7]- 2Nt>lH ojE^l- S.^(load)^Mu|- 

TRKstore)^- ^"^^1 4^- ^m-i-ei (300)^1 1 °J El 2fl o} ^ ^12^211 

5E*h z| N*lJ= IP(600, 700, 800)7} Nw|e i^oIe-II- s^TlM- nfl ^10] 

^ N«1S IP(700, 800, 600)7} A}-g-^- ^ ^cf. 

5. 1* 1-2^^ , 2N«1 S IP^l CPU(400)^r ^l^E^H^ ^ ^12°1e^1o1> 1 

» ^Hl A}-g-sl-j7 ( N h]e jpoj old^l 7 } ¥ ^^. (700) o] ^lOlE^lol^ A}-g-<5}^ ^ 

-T- N«lS IP9J PCI 71^^(600)^ ^^E^H^-i. a}-§-^- ^ oicf. N^H IP?J 

UART(800H afll°]El*H^# A}-g-«5}i- ^.f N «1e IP o] PCI 71^-1:^(600)-^ *fl2<yE| 

5L^°H £Al^ Oj ^1 ^ # ^^SlSi^uf Ol^ all Al 3*1 ?H 

7l^ £o)2l Jg-Aj-o] ^aI^ 71-^1 Ol^w-Ei Cf^^j. ^ ^ 

e} ^AHl7> 7}^<5}t}^ ^ ol«il^- ^ojrf. >4^i, SPS* 7l#^ fii ^ 
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< 64 > w>fif ^-o] a. ^ofl 4^- tcf5}A-] pilS. e) NtilS ipsf 2N«1 ^ ip 

<3^r ^7>*>^ Jl47> 
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2N«m OH Ell- °g#^<5>7l <H*V x|l3iS; ^ 
#7l nfls. el ^mi-e^, 

#7l *||35.m* 0 ^3^r ^#Jls}- <H ^l^l -§-#*H #?1 ^fllS-E 

£ #7l 21123LS* *^V^ tfl-g-sl^ ^2.21^15.^ f^ofl #7l N a]E c-flolBll- z}-z| 
3fl*l*}jL sfl*l^ 2N«1S t^M^S #7l aj|3iH3. 

#71 *ll43LH ui/sl^ *fl5XS.» <a^5)^- ^^Jl^ <H^3li<Hl -§-#*H 

#71 ^IlllE ^/iE^r #71 *ll23LS.» cfl-§-5]^ n)l2.sl #*1 S-^E-i #71 N^E 

CflolE^l- 3fl^€r>JL, 3fl*l^ N«1S cfl ol Ei » #7] ^41^ ^/^^ #7l ^5£SS ^ 

[^T 1 * 2] 

#71 ^l3iEf Jg-f;}a] °ms\±r #7l 2NW1S5] eft o^l- N^H^ ^Jl, ^ 
^ N«1S 3M^-& tfl-g-Sl^ #7l ^111 ^ #7l *fl2iH# -§-*M #7l dl-g-Sl^r ^1 

s.e] #*13. AA #^*Rr ^12. el fisi-si. 
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3] 

*flrM $1°]*], #7l PflS-e] at^b #7l *H35LM ^/3L^r #7l ^4ilt * 
*>c^ <^3^r #7l N«U= C-flo]El» #7] ^1111 ^/S^r #71 *fi2aJ=» #7l 

4] 

5] 

aflllMI #7l ^115.^ ^ Aj-7l ^125LS^ ^iS nl-s- N«lS tH^-g. Jg.^ 

#71 cfl-§-5l^ nflS.^ #^H1 ^^Slfe ^8 £-3. <5}±r *)1S.3 

6] 

afll^Ml &<>H, #7l 2fl35LH.^ 2Nwl_e tt] :g-^-aj 2NWlS. jp (intellectual 
property)^ ^s\JL, #7l 2N«1S cfl ^1 » 0 J#^*Hr ^^-S *Hr *fl5.^ £ 

7] 

*lll#oll 5U<>H, #71 ^135LM^ 2NW1S u]if ^>o^ 2NtilS CPU^- ^^r^, # 
71 2N«1S cflolE-11- <y#^Rr ?A^r S-^o. S ^ afla.^ ^es^ . 
8] 

1%M1 9X 6 \^\, #7l ^4£E<4 a> 7 ) ^5iE^ cfs. NWlS Bl^# -§-*H 

tfl-S-s]^- N«m IPs} 3^)^ 7 A^r *>fe ^1S.B1 ?H t ej. 
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[3^* 9] 

*U%M1 $X°]M , N-&- 32°1 -IK 1 ^-5. oflS-S] . 

10] 

^1-71 Al^-fr ^ol^ &€\i5}7] ^o]S. 2Nt>lJ= IP! 

IP#; % 

^2.51 ^1*4 A o v ^l 2Nt"lS IP, #7l nfls.sl ^-71 N«1S IP 

tH-g-51^ NtilS tHi# N«1M dH^l* tfl-g-sl^ oflS-el #*1<4 zl-z}- <y# 

^*>7l ^tt ^11 lis ^ ^l2iS; 

2N til^ tt^-i- ^H, 2NW1M c-llolE|l- #7l 2NH1S IPS}- ^%:%^\7\ *\}35. 

— > ^ 

cfl-g-sl^ N«1S -f-*M, NalS dH^i* cfl-g-s)^ N«1S IP^ 4^ 

^>7l ^ ^fl4iS * ^l5iS» ^1^, 
^7l Pll2.el ^Ife]^, 

#71 2NtilS IPS-^ ^r^Sl JL >g-7l ^135LS» -f-S}^ ^^Is. ^ <>1^ell 

^} -§-#*H ^"71 ^l^E *j ^-7] ^|21Ef -f-^H ^Hl A o v 7l ^c^^cH] tfl-§-sl 
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•g^slfe ^^J: ^ o]^ e ^oil -§-^H #7l ^/je^ ^7) 2fl23LJ=l- -g-*> 

N«U= 3H^» ^-71 ^]4i& */JE^r ^71 *fl53LSS #^*Hir ^-fr *%°-3, §}^r 3 

11] 

^"71 2N*]J= ips^-e-] ig-^sqjL, ^"71 ^l3iE§ <y^5l^ #7l 2N«1S^ 

c-flolEil- N*lJ=^ -g-M Nu]e dlolEi# ^"71 *|| liS #7l 

12] 

*fllO*<Hl sa°H, ^"71 pflael ?H|e^ ^7l cfl^-s)^ IPiS.^ ^sqjL, 
*fl3iJ= ^/5E^ ^"71 ^45LS» ^7l N«1S ^H^* #7l 35 

[^T 1 * 13] 

xuoihi sa°H, ^7i ^^u^ ciioiEii- 4^1^71 ^^^i5L<y a* ^ 
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[^U- 14] 

^15^S sj-uj-o] ilf og^i)^ ^a}Jl^ <Hl= efl^l- ^^H=r 

°fl -g-^H ^71 ^ lis ^/SE^r ^-71 ^1 2i« tfl-g-jq^ ^ae] 

^-7l N«lS t-lHEi-I- AA A A *}ZL , ^^1^1 N«lS cflolE^ 44^- s%7\ ^)AS.^ ^/SLfe 
15] 

#7} ^l3iSl- *sV^ ^-71 2Ntil cHl o] Ei 1- Nti]^.^ §f5]-ji, ^ 
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[$^* 16] 
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